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We, J ohn Stanley Dunn and Frank . 
Briers, both British, Subjects, both of 
Norton Hall, The Green, Norton-on-Tees, 
County Durham, and Imperial Chemical 
5 Industries Limited, a British Company, 
of Imperial Chemical House, Millbank, 
London, S.W 1, do hereby declare the 
nature of this invention to be as follows : 
This, inyention relates to the prepara 
10 tion of phosphorus oxychloride from phos- 
phates of calcium such as .rock phosphate 
or double superphosphate. 

In our co-pending application Ho. 
27109/29 we have described a method of 
15 obtaining phosphorus oxychloride from 
rock phosphate etc. in which the material; 

.... is treated to remove calcium chloride 
' ' formed initially by the action of phosgene. 

upon calcium carbonate present in the 
20 raw material and the purified calcium 
phosphate is then submitted to the .action " 
: of phosgene at a raised temperature.' 

According to the present invention the 
phosphatic material' is 'treated with phos- 
25 gene or with carbon monoxide: and 
chlorine or chlorine: alone in the presence"* 
of activated’ carbon, at a raised tempera- 
' ture^ and under such conditions- that the 
calcium chloride formed is prevented from 
30 covering the- particles of initial material 
so that new’ surfaces are constantly 
r exposed to the action of phosgene. 

Various methods are available accord- 
ing to our’ invention for accomplishing 
35 this “end! - For instance' the- raw phos- 
phates may be treated with phosgene 
r f whilst being constantly subjected to 
grinding or stirring. Ah inert solid such 
as coke or the washed residue from a pre- . 
40 vious operation may be added to the phos- 
phatic material and the mixture agitated 
^ - continuously or from time to. time in order 
to remove the deposited calcium chloride " 
and expose new surfaces to the reaction. 
45 The process may also’ be conducted in a 
* rotary kiln in which the ground phosphatic 
material, if necessary with the addition 
of pebbles or similar bodies, is constantly 
agitated during the reaction. In each 



case the mass may., if necessary, be m 
washed with water at intervals and the 
residual solid after drying subjected to 
the. renewed action of phosgene. It is 
important that the initial material 
whether consisting of phosphate alone or ^ 
of phosphate mixed with coke or other 
solids should be dry. Instead of using 
phosgene in the above processes a mixture 
of carbon monoxide and chlorine or 
chlorine alone may be used if the phos- qq 
phatic material be mixed with activated 
carbon. The use of chlorine alone 
necessitates a slightly higher tempera- 
ture for the reaction.. When coke is 
used, it may be; activated, for example by 05 
preliminary treatment with chlorine at a 
high temperature, e.g. 1000° 0. after; 
which if is washed and dried before mix- 
ing with the raw material. A mixture 
of carbon monoxide - and chlorine may 70 
then be used in place of phosgene. - “~ 

Example 1. 

Dry ground rock phosphate mixed with 
an equal quantity -of coke which has pre- 
viously heen activated is heated to 350°C. 75 

and a mixture of carbon monoxide and 
chlorine is passed through, the solid 
material being constantly agitat.ed during 
the passage of the gas. Whilst the re- 
action is proceeding the temperature is 80 
gradually raised to 600° C. A yield of 
90 — 100 per cent, of phosphorus oxy- 
chloride; is obtained;. 

Example 2. * 

' 75- parts of double superphosphate are 85 
mixed with 25 parts of activated coke 
and the mixture treated with agitation at 
350° — =600° with phosgene. A yield of 
90 per cenf. of 'phosphorus oxychloiide’is V 
obtained. ' ' - 

Dated this 6th day of September, 1920. ' 

W. Pv THOMPSON & Co.; 

Chartered & Registered Patent Agents*,: 

- 12, Church Street, Liverpool, and 
50/, Lincoln’s Inn Fields, London, 

' - W.G.. 2, ’ - 

Agents for the Applicants. 
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Improvements in the Production of Phosphorus Oxychloride. 

We, John Stanley Dunn and Frank Horton Hall, The Green, Norton-on-Tees, 
Briers , both British, Subjects, both of County Durham, and Imperial Chemical 




336,065 



Industries Limited, a British Company, 
of Imperial Chemical House, MiUbank, 
London, S.W 1, do hereby declare the 
nature of this invention and in what 
B manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement.: — 
This invention relates to the prepara- 
tion of phosphorus oxychloride from phos- 
10 phates of calcium such as rock phosphate 

or double superphosphate. ----- 

In our eo-p ending application -Kb, 
27109 /29 we- have- described a method of 
obtaining --phosphorus oxychloride from 
i5 rock phosphate etc. in which the material 
5 is - -treated -to -remove calcium chloride 
formed initially by the action of phosgene - 
upon calcium carbonate present in the 
raw material and the purified - calcium 
20 phosphate is then submitted to the action - 
r - of phosgene or its known equivalents at 
a raised temperature. ~ 

-According to the- present invention -the"* 
phosphatic material is treated with phos- 
25 gene or its equivalents at a raised tern- 
perature and under such conditions that 
the calcium chloride formed is prevented 
from covering the particles of initial 
material so that new surfaces are con- 
30 stantly exposed to the action of phosgene. 
Yarious methods are available accord- 
ing fo our invention for accomplishing 
this end. For instance the raw phos- 
phates may be treated -with -phosgene 
35 whilst -being constantly subjected to 
r 7 grinding or stirring. . ' An inert solid such 
as coke or the washed residue from a pre- " 
vious operation may be added to the phos- 
phatic material and the mixture agitated 
40 continuously or from time, to time in order 
-C: to remove the deposited calcium chloride 
and expose new surfaces to the reaction. 

^The process may also he conducted in a 
rotary Iciln in which the ground phosphatic 
45 material, if necessary \with the addition 
of pebbles or similar bodies, is constantly 
agitated during the reaction. ^ In each" 
case the - mass may, if necessary, Jbe ' 
Washed "with water at '-intervals andHhgJ 
50 residual solid after drying subjected “to * 
: the renewed action of phosgene. It is 
important that the initial . material 
whether consisting of _pho_sphajfee .alone or 
of phosphate mixed with" coke or other 
88 solids should be. dry. ' Instead of using 
phosgene iff the Above processes we may 
use its known equivalents. " Thus a mix-, 
ture of carbon monoxide and chlorine or 



chlorine alone may be passed over the 
phosphatic material mixed with activated 
carbon. The use of chlorine alone 
necessitates a slightly higher temperature 
for the reaction. When coke is used, it 
may he activated, for example by pre- 
liminary treatment with chlorine at a 
high temperature, e.g. 1000° 0. after 
which it is washed and dried before mix- 
ing with the raw material. 

- - - -- Example 1. 

Dry ground rock phosphate mixed with 
an equal quantity of coke which has pre- 
viously been activated is heated to 350 °C. 
and a mixture of carbon monoxide and 
chlorine is passed through, the solid 
material being constantly agitated during 
the passage of the -gas. Whilst the re- 
action is _ proceeding the temperature is 
gradually raised to 600° 0. A yield of 
90—100 per cent, of phosphorus oxy- 
chloride is obtained. 

Example 2. - 

75 parts of double superphosphate are 
mixed with 25 parts of activated coke 
and the mixture treated with agitation at 
350°— 600° with phosgene. A yield of 
90 per cent, of phosphorus oxychloride is 
obtained. 

We do not broadly -claim the reaction 
between - phosphate and phosgene . or 
equivalents but only under the condition 
above stated. - - - 1 - 

Having now particularly described and 
ascertained the - nature of our - sai d inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is 

1. The production of phosphorus oxy- 
chloride from phosphate and phosgene or 
its equivalents, characterised by the 
feature that- * fresh surfaces of phosphate 
are constantly exposed to the gas. 

2. .Process as claimed in claim 1 in 
which: the mixture is ground, stirred or 
agitated. 

_ 3. Process as claimed in claim 1 in 
which the treated' mixture is washed with 
water dried ahdjagain subjected to re- 
action! ' - -7"“- r 'v 7~~7::v 

4. Pro'c’ess' cif ~ manufacturing * phos- 
phorus, , oxychloride, / substantially as 
described. ' \ r V 

Dated "this 5 th' dayof June,1930. 

. Y W, P: THOMPSOK & Co;,; - ; 

a 12, : Churchy Street, Liverpool, j 
Chartered 5 & Registered Patent: Agents, ‘ 
7 Agents for the Applicants. 
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